Bovine tuberculosis (BTB) is a chronic infectious disease of animals characterized by the formation of granulomas in tissues and its detection is carried out most commonly on the basis of tuberculin skin testing, abattoir meat inspection and rarely on bacteriological techniques. A study was conducted to assess the epidemiology and zoonotic implication of bovine tuberculosis in three selected districts of Tigray region between September 2012 and June 2013 using Comparative Intradermal Tuberculin (CIDT) test, abattoir surveillance, bacteriology and molecular typing. Besides, livestock owners were interviewed for the evaluation of the zoonotic potential of BTB. On the basis of the CIDT test, ani mal and herd prevalence were 2.7% (14/524) and 9.3% (13/140), respectively, while in abattoir-based study the prevalence was 22% (117/531). Male animals were more likely (OR= 1.7; P=0.012; 95% CI: 1.12-2.55) to exhibit tuberculous lesions as compared to female animals. The proportion of c ul tur e positivity was 32% (40/125) in tissue samples. O nly nine isolates were typed and out of which seven isolates were positive for the genus Mycobacterium of which two were identified as M. tuberculosis. The two M. tuberculosis species had the same spoligotype pattern. Awareness of cattle owners about BTB was poor and d etection of BTB both in live and slaughtered animals. The isolation of M. tuberculosis from animal tissues indicates the existence of transmission of this agent from humans to animals. Therefore, there should be practical and sound control methods such as strict meat inspection, boiling of milk and cooking of meat, and public education to raise the awareness on the transmission of the disease.
Introduction
Tuberculosis (TB) is an infectious disease that is caused by a bacterium called Mycobacterium tuberculosis complex and primarily affects the lungs, but it can also affect organs in the central nervous system, lymphatic system, and circulatory system among others (de la Rua-Domenech et al., 2006) . It is an important disease among many zoonoses (Une & Mori, 2007 ) that affects humans and many vertebrate animals and is characterized by the formation of granulomas in tissues and organs (Amanfu, 2006) . Tuberculosis is an ancient scourge that has plagued humankind throughout known history and human prehistory (Daniel, 2006) . Tuberculosis remains a major global burden. The latest estimates included in the WHO (2012) report are that there were almost 9 million new cases in 2011 and 1.4 million TB deaths, 990 000 among HIVnegative people and 430 000 HIV-associated TB deaths. In Ethiopia, tuberculosis and leprosy have been recognized as major public health problems since the 1950s. Tuberculosis is the most frequent cause of hospital admission (9.4% of all cases admitted to hospital) and the leading cause of hospital deaths. In the year 2005, the HIV prevalence among adult TB patients was determined to be 11%. Bovine tuberculosis (BTB) is an important disease caused by Mycobacterium bovis. It affects animal health, the economic value of cattle and food products derived from cattle. Moreover, this disease is transmissible to other species of animals and humans (Jolley et al., 2007) . It is classified as a list B disease by the Office International des Epizooties (OIE) and has a potential significant impact on the international trade of animals and animal products (OIE, 2009 ). Tuberculosis, caused by M. bovis, is emerging as the most important disease affecting cattle and continues to be a problem both in countri es with and without active control policies (Thom et al., 2006) . Bovine tuberculosis aggravates the 'triple trouble' of HIV/AIDS and TB infection and malnutrition (Awah-Ndukum et al., 2012) . Tuberculosis cases due to M. bovis in HIV-positive persons also resemble disease caused by M. tuberculosis. Thus, they manifest as pulmonary disease, lymphadenopathy, or in a more profoundly immunosuppressed subjects as a disseminated disease. However, there is often little awareness about the potential for zoonotic Mycobacterium species, such as M. bovis, to cause human tuberculosis and our understanding of the contribution of the bovine tubercle bacilli to the human epidemic worldwide is very limited (Cleaveland et al., 2007) . In the Tigray region of Ethiopia, particul arly in Wukro and Hintalo-Wajirat districts, little is known about the situation with animal tuberculosis. There is no information on the detection of bovine tuberculosis either on live animals or in abattoir. Hence, the degree of zoonotic transmission of tuberculosis from animals to humans is unknown. Various types of cattle husbandry methods and cultural practices that could facilitate transmission of BTB between cattle and humans exist. People in the area were observed with a great tendency to own cross -breed and exotic animals and implement intensive cattle production system via owning few productive animals. People residing in the area consume raw and locally soured milk, and raw meat. Moreover, cattle are kept in close proximity to farmers' homes and a re often slaughtered in the backyard, where the slaughter men and butchers wear minimal protective clothing and process offal from diseased carcasses with their bare hands. These activities offer ample opportunity for zoonotic transmission of infection. Ca ses of TB patients who are admitted to the health centers of the study districts are increasing each year which depicts that tuberculosis is a major human health problem in the study areas (Gebretsadik, 2012) . Therefore, the present study was conducted to determine the episode of zoonotic tuberculosis in cattle residing in the study areas; to identify the risk factors associated with zoonotic tuberculosis and to isolate and identify the agent from appropriate samples using cultural and molecular techniques.
Materials and methods

Description of the study districts
Tigray region is the northern most of the nine ethnic regions of Ethiopia containing the homeland of the Tigray people. Wukro, Hiwane and Adigudem districts are three of the 36 districts in the Tigray Region. Wukro district is a town in the Eastern zone of the Tigray region; it is the administrative center of the district named after the town. The town has a total population of 30,210, of whom 14,056 are men and 15,154 are women. A total of 9,383 households were counted in this town, resulting in an average of 3.22 persons to a househol d, and 8,993 housing units. Hintalo-Wajirat district contains two towns, Adigudem and Hiwane, and it is located at 13°14′50"N and 39°-53°E with an elevation of 2100 meters above sea level. The districts have a cool tropical semiarid climate with mean annua l temperature of around 18°C. The mean annual rainfall is about 650 mm and varies considerably between years (Sisay et al., 2013; Corbeels et al., 2000) .
Study subjects
The study animals were cattle of household farmers and the study was made on live and slaughtered animals and the human population of the study areas. Comparative intradermal tuberculin test and abattoir-based surveillance was conducted on 524 and 531 cattle of 140 households, respectively. Among those animals tested, 331 (63.2%) were from Hintalo-Wajirat district and 193 (36.8%) were from Wukro district. The family members of the households were interviewed. Of those members 58 (41.4%) were females and 82 (58.6%) were males.
Study design and sampling
A cross-sectional study was used to study the cultural and molecular detection of Bovine tuberculosis (BTB) and its public health impacts between September 2012 and June 2013. First, urban and rural peasant associations (PAs) of the study districts were selected using simple random sampling method and then households were approached for questionnaire. Out of 13 rural and 9 urban PAs, a total of 22 PAs, which are known to keep indigenous and hybrid and/or exotic breeds of cattle and a total of 14 (7 rural and 7 urban PAs) were selected randomly. Willingness of households was considered to include them in the study and 10 households were selected randomly. One hundred forty herds containing 524 cattle belonging to the selected 140 households were tested using the comparative intradermal tuberculin test and member of household that was found during the visit was interviewed. Abattoir-based BTB survey was also conducted on the basis of systematic random sampling method.
Sample size determination
The sample size required for the CIDT test was calculated according to the formula given by Thrusfield (2007) for cluster sampling. Using the CIDT test, the Hintalo-Wajirat Agriculture Office at Adigudem town reported that 14.5% (11/76) of traditionally managed cattle were reactors to bovine tuberculosis in the district. Therefore, the sample size, clusters or herds, required for the present study at Pexp = 14.5%, Vc = 0.01, d = 0.05 and n = 4 is 63 clusters and in order to cover larger area of the animals' population, this number was increased to 70 and it was then doubled to 140 herds to increase the precision as far as practically possible. For the determination of the magnitude of BTB in the slaughterhouse, the sample size required was 191 animals with the expected prevalence rate of 14.5%. To carry out bacteriological analysis, suspected tuberculous lesions from 531 animals were cultured.
Study methodology
Cattle were tested by house-to-house visits as early in the morning as possible. All cattle belonging to the selected households were individuall y identified by names which were previously given by their owners or assigned on the day of tuberculin inoculation, by their coat colour, age and sex. Their age, body condition score, sex, breed, lactation status, pregnancy status and skin test measurements were recorded. Body condition scoring was done according to Maurya et al. (2009) as poor, medium and good. In order to evaluate the effect of management on the occurrence of the disease, information was obtained regarding coughing in the herd and contacts made with other herds at watering points and during grazing. Households were asked for the presence of TB patient in their home or family. Comparative intradermal tuberculin test (CIDT) was carried out to differentiate between animals infected with tuberculosis or those sensitized to tuberculin due to exposure to other Mycobacterium or related genera. CIDT was performed by restraining the cattle and two sites on the skin of the mid neck were shaved and cleaned being separated by 12 cm on the same side of the neck; the areas were examined for the presence of any gross lesion. The skin fold thickness at the two sites was measured in millimeters with a skin-caliper and recorded before injection. Each animal was then injected with 0.1ml (28,000 IU/ml) of bovine purified protein derivative /PPD/ (Bovitubal, strain AN5, Bioveta Czech Republic) and 0.1ml (28,000 IU/ml) of avian PPD (Avitubal, strain D4ER, Bioveta, Czech Republic) intradermally using semi -automatic syringe at the anterior and posterior parts, respectively. The injection sites were examined and the skin thicknesses were measured 72 hours post injection. When the difference in skin thickness is greater at the site of avian PPD inoculation than the bovine PPD inoculation site, an animal was considered as a non-specific reactor; whereas, the skin thickness increased at both sites and/or at the site of bovine PPD injection, the result was interpreted according to manufacturer's instruction. B2 ---M. tuberculosis --4mm): Doubtful for M. tuberculosis -4mm: Positive for M. tuberculosis complex. Where: A1 = skin thickness before inoculation of avian PPD; B1 = skin thickness before inoculation of bovine PPD; A2 = skin thickness after inoculation of avian PPD; B2 = skin thickness after inoculation of bovine PPD; site of bovine PPD inoculation. For the abattoir survey of BTB, animals and their carcasses and offal were identified using the butcher number and information on breed, sex and type of organs affected were recorded during carcass inspection. The lungs and lymph nodes were carefully and skillfully inspected for tuberculous lesions. Bacteriological culture: For the isolation and identification of mycobacteria, a total of 125 tissues containing tuberculous lesions were collected. They were carefully removed from the carcass and placed in a 50 ml capacity tubes with screw caps containing 5 ml of sterile 0.85% saline water in a cooler with ice, and stored at -20 0 C and transported at +4 0 C to the TB laboratory of the Armauer Hansen Research Institute (AHRI) for bacteriological examination. Löwenstein-Jensen media was used for culturing and prepared according to the procedures of WHO (2012) . In processing samples of lesions from cattle in the laboratory, first the fat was removed from tissues containing the tuberculous lesion and then sectioned into pieces using sterile scissors and forceps. Thereafter, 0.85% saline water and sterile sand were added and grinding with pestle and mortar. Using a sterile 15 ml centrifuge tube with a screw cap, equal amounts of specimen and 4% NaOH of about 5 ml each were added. The centrifuge tube was capped and mixed on a vortex mixer until the specimen was liquefied. Thereafter, they were centrifuged at 3000 rpm for 15 minutes. The supernatant was decanted, and 2 ml of 0.85% saline was added to re-suspend the sediment. The samples were neutralized by adding 2NHCl drop by drop until the color of the indicator (0.1% phenol red) turned yellow. The suspension was inoculated onto two Löwenstein-Jensen slopes, one with pyruvate and the other with glycerol and incubated at 37°C for between 8 and 12 weeks (Lambert et al., 2006) . Cultures were checked once a week for the growth of mycobacteria. Slow growth and colony characteristics were considered as an evidence of growth of mycobacteria and further subculturing to obtain sufficient number of colonies for further molecular analysis was done from the positive cultures. The observation of isolates with euogenic growth on Löwenstein-Jensen media supplemented with glycerol were tentatively identified as M. tuberculosis while those with euogenic growth on the pyruvate-containing media were regarded as suggestive of M. bovis. Finally, isolates were harvested for molecular typing analysis by scrapping the growth from a slope into 200 µl of sterile distilled water and heating at 80°C for 1 hour (Cadmus et al., 2006) . Then, the harvest was kept at -20 0 C until the day of transportation to the Veterinary Laboratory Agency (VLA) in UK for molecular analysis. In the Veterinary Laboratories Agency (VLA), the current methods of choice for the molecular typing of M. bovis isolates are spaceroligonucleotide typing (spoligotyping) and variable number of tandem repeat (VNTR) typing . Multiplex polymerase chain reaction (m-PCR): For m-PCR, the procedure described by Savita et al. (2012) was followed. This analysis differentiates M. tuberculosis complex from M. avium, M. intracellularae and other mycobacterial species. The PCR targets the sequence of the genus Mycobacterium within the 16S rRNA gene (G1, G2), sequences within the hyper-variable region of 16S rRNA that is known to be specific to M. intracellularae (MYCINT-F) and M. avium (MYCAV-R), and the MTB70 gene specific for M. tuberculosis complex (TB-1A, TB-1B). The primers used were MYCGEN-F, 5'AGA GTT TGA TCC TGG CTC GA 3', (35 ng/μl); MYCGEN-R, 5'-TGC ACA CAG GCC ACA AGG GA 3', (35 ng/μl); MYCAV-R, 5'-ACC AGA AGA CAT GCG TCT TG 3', (35 ng/μl); MYCINT-F, 5'-CCT TTA GGC GCA TGT CTT TA 3', (75 ng/μl); TB1-F, 5'-GAA CAA TCC GGA GTT GAC AA 3', (20 ng/μl); TB1-R, 5'-AGC ACG CTG TCA ATC ATG TA 3', (20 ng/μl). The reaction was carried out using Thermal Cycler (Applied Biosystems, GeneAMP 9700) for 10 minutes at 95 0 C; Cadmus et al. (2006) was followed. Primers directed against the RD4, RD9 and RD10 loci were used to generate a deletion profile that would allow species identification of the isolate. Primers that were used include RD4intF ACA CGC TGG CGA AGT ATA GC, RD4flankF CTC GTC GAA GGC CAC TAA AG and RD4flankR AAG GCG AAC AGA TTC AGC AT to check for the presence of RD4 locus; RD9intR CTG GAC CTC GAT GAC CAC TC, RD9flankF GTG TAG GTC AGC CCC ATC C and RD9flankR GCC CAA CAG CTC GAC ATC to check for the presence of RD9 locus; RD10intR GAA GTC GTA ACT CAC CGG GA, RD10flankF CTG CAA CCA TCC GGT ACA C and RD10flankR AAG CGC TAC ATC GCC AAG to for the presence of RD10 locus. The HotStarTaq Master Mix system from Qiagen was used for PCR, with primers described previously. The reaction mixture was 10 μl of HotStarTaq Master Mix, 0.3 μl ×3 of each primer (flank R, F and int), 2 μl DNA template and distilled water to a final volume of 50 μl. The PCR cycle was performed on a Perkin-Elmer GeneAmp machine using an initial hot start of 95°C for 15 minutes, followed by 35 cycles of 95°C for 1 minute, 55°C for 1 minute, and 72°C for 1 minute; a final extension step of 72°C for 10 minutes completed the cycle. Products were visualized by electrophoresis through 1% agarose gel. The presence of RD4 (i.e. M. tuberculosis, M. africanum), RD9 (i.e. M. tuberculosis) and RD10 (i.e. M. tuberculosis), is shown by the amplification of a product size of 335bp (RD4intF + RD4flankR), 1.421kb (RD9flankF + RD9intR) and 308bp (RD10flankF + RD10flankR), respectively, whereas the occurrence of an amplification product size of 446 bp (RD4flankF + RD4flankR), 472bp (RD9flankF + RD9flankR) and 202bp (RD10falnkF + RD10flankR) indicates deletion of RD4 (M. bovis), RD9 (M. africanum and M. bovis) and RD10 (M. africanum and M. bovis), respectively. Spoligotyping: Spoligotyping was performed as described by Cadmus et al. (2006) and the direct repeat (DR) region was amplified by PCR with oligonucleotide primers derived from the DR sequence. Twenty-five microliters of the following reaction mixture was used for the PCR: 12.5 μl of HotStarTaq Master Mix (Qiagen; this solution provides a final concentration of 1.5 mM MgCl2 and 200 μM each deoxynucleoside triphosphate.), 2 μl of each primer (20 p mol each), 5 μl of the suspension of heat-killed cells (approximately 10 to 50 ng), and 3.5 μl of distilled water. The mixture was heated for 15 minutes at 96°C and subjected to 30 cycles of 1 minute at 96°C, 1 minute at 55°C, and 30 seconds at 72°C. The amplified product was hybridized to a set of 43 immobilized oligonucleotides, each corresponding to one of the unique spacer DNA sequences within the DR-locus. After hybridization, the membrane was washed twice for 10 minutes in 2× SSPE (1×SSPE is 0.18 M NaCl, 10 mM NaH2PO4, and 1 mM EDTA [pH 7.7]) -0.5% sodium dodecyl sulfate at 60°C and then incubated in 1:4,000-diluted streptavidin-peroxidase conjugate (Boehringer) for 45 to 60 minutes at 42°C. The membrane was washed twice for 10 minutes in 2× SSPE-0.5% sodium dodecyl sulfate at 42°C and rinsed with 2× SSPE for 5 minutes at room temperature. Hybridizing DNA was detected by the enhanced chemiluminescence method (Amersham Plc. Lt, UK) and by exposure to X-ray film (Hyper-film ECL; Amersham Plc. Lt, UK) as specified by the manufacturer. The questionnaire survey: A total of 140 respondents whose animals were tested or their family members were interviewed with a questionnaire. Their recognition of bovine TB, awareness on BTB transmission onto human beings and dairy product consumption and meat eating habits were investigated.
Data analysis
The data were analyzed using statistical package for the social sciences (SPSS®) version 20. Descriptive and analytic statistics were computed and logistic regression and Chi-square test (χ2) were employed to see the association of risk factors with that of the disease; the degree of association was computed using Odds ratio (OR) and 95% confidence interval (CI). Odd ratio (OR) was used to indicate the degree of risk factor association with the disease occurrence signified by 95% confidence intervals.
Results
Animal characteristics
Out of 524 animals tested with CIDT, 14 (2.7%) were found positive for tuberculosis and 14 (2.7%) were determined as doubtful reactors. Therefore, the individual animal prevalence of bovine TB obtained was 2.7% (95% CI: 1.5, 4.4) if doubtful animals were considered negative. On the other hand, if doubtful reactors were considered as positive the prevalence of tuberculosis would be 5.3% (95% CI: 3.6, 7.6). Besides, 3.5% (18/524) of the tested animals reacted to both bovine and avian type tuberculin and classified as nonspecific reactors, which resulted from infection with other mycobacteria. The prevalence of BTB was found to be 2.6% in Wukro district and 2.7% in Hintalo-Wajirat district (Table 1) . Many animal characteristics were considered (Table 8) to determine the risk factors predisposing animals to BTB infection. However, all the considered animal level characteristics were found to be not associated with tuberculosis (P > 0.05).
Herd level characteristics
Out of 140 herds tested, 27 (19.3%) and 13 (9.3%) were found to be TB infected with and without considering doubtful reactors as positives, respectively. Therefore, the herd level prevalence was 19.3% (95% CI: 13.1-26.8%) with and 9.3% (95% CI: 5-15.4%) without considering doubtful reactors as bovine TB infected herds. However, only positive reactors were considered in investigating the possible risk factors. The type of management, herd size and status of infection of owners with TB were not risk factors associated with the episode of tuberculosis infection of herd (P > 0.05). But the prevalence rate was slightly higher in cattle under extensive-management system (11.1%) than those under semi-intensive management (6.8%). Likewise, the prevalence of BTB was higher in those herds containing more than 4 animals (11.4%) than in those herds with lower number of animals (7.6%) ( Table 2) .
Abattoir findings
Abattoir-based surveillance revealed that the distribution of suspected tuberculous lesions in tissues of positive animals a nd is presented in (Table 3) . Among the lesions observed, 89.6% were localized lesions involving frequently a single organ and the majorities (73.8%) of the lesions were located on the mesenteric lymph nodes meanwhile 19.1% and 7.1% of the lesions were found in the thoracic cavity and cranial regions, respectively (Table 3) . Of the two risk factors considered, only sex was found to be significantly associated with BTB infection (χ 2 = 6.85, P = 0.009). Male animals were found harboring tuberculous lesions 1.7 ti mes more than that of females (OR= 1.7; P=0.012; 95% CI: 1.1-2.5%). However, there was no statistically significant association between the presence of BTB lesions among animal breeds (X 2 = 2.23, P = 0.327) ( Table 4) .
Isolation of Mycobateria
Out of 125 tuberculous lesions that were cultured, 32% (40/125) showed growth on the primary culture media. The result of primary culture is presented in Table 5 . The cultures which showed visible growth on primary cultures were 82.5% (33/40) and the isolates were subcultured. However, due to the scarcity of resources only nine isolates were subjected to molecular analysis.
Molecular analysis
The PCR analysis of the nine isolates, whi c h were subjected to molecular analysis, indicated the presence of Mycobacteria in 77.8% (7/9) of the samples. However, only 28.6% (2/7) of them showed the presence of Mycobacterium tuberculosis complex and 14.3% (1/7) was positive for the pr es enc e of M. a viu m c ompl ex . The remaining 22.2% (2/9) isolates didn't show the amplification pr oduc ts c ha r a c ter i s ti c to myc oba c ter i a . The questionnaire survey A total of 140 respondents or members of these households were interviewed. Of these, 36 (25.7%; 95% CI: 18.7-33.3%) respondents reported that they knew or have heard about TB of cattle and 72.2% of them didn't recognize the symptoms of the disease and almost all of them cannot identify the post-mortem ti s s ue lesions. Besides, only 27.8% (10/36) of them were aware of BTB transmission between the cattle population, whereas 36.6% (13/36) described possible transmission of the disease from sick cattle to humans through inhalation and ingestion of contaminated milk and meat. Several demographic characteristics and other factors were considered (Table 7) to investigate their possible association with BTB recognition of the respondents. Residential area, sex, age, occupation and level of education were not associated with the knowledge of residents on BTB (P > 0.05). Concerning dairy pr oduc t c ons umpti on ha bi ts , 1 .4 % (2/140) and 8 2 .9 % (116/140) of the respondents drink raw milk and locally soured milk (yoghurt) respectively. Moreover, 45% of the respondents have the habit of eating mixed (raw and cooked) meat. Table 8 summarizes the milk and meat consumption habits of the households. 
Discussion
Infection of cattle with M. bovis constitutes a human health hazard as well as an animal welfare problem. Furthermore, the economic implications in terms of trade restrictions and productivity losses have direct and indirect implications for human health and the food supply (Awah-Ndukum et al., 2012) . The present study using the comparative intradermal tuberculin test (CIDT) showed that the prevalence of BTB in the study districts is 2.7%. The disease is assumed to be more prevalent in dairy cattle kept under intensive management s y s t e m than in extensive d u e to closer confinement, longer life spans and greater productivity stress (Shitaye et al., 2007) . Comparable results with the present study were reported by Ashenafi et al. (2013) who described prevalence rates of 3.5% (18/514) in Assela and 3.8% (12/320) in Bodji district. This similarity may be related to the resemblance in the type of management system (extensive) and environmental conditions. The lower prevalence rate obtained with the CIDT test in the present study may be due to extensive management system, small herd size of cattle (Cleaveland et al., 2007) , or increased resistance due to non-specific response to environmental mycobacteria (Oloya et al., 2006 (Cleaveland et al., 2007) . Besides, M. bovis gr ow poor l y on standard Löwenstein-Jensen medium (Amanfu, 2006) . Molecular typing of the isolates using m-PCR revealed that seven isolates belong to the genus Mycobacterium and only two of them were found to be members of the Mycobacterium tuberculosis complex. Strain typing of these isolates indicated that both belong to a single species of M. tuberculosis and found to be identical strains. These M. tuberculosis strains identified in this study were previously reported by Ameni et al. (2013) . Isolation of M. tuberculosis from animal samples has been reported by many authors. Cadmus et al. (2006) reported the finding of two M. tuberculosis strains on spoligotyping among 17 isolates from cattle in Nigeria. Moreover, in India Prasad et al. (2005) discovered M. tuberculosis infection using nested-PCR (N-PCR). Therefore, the finding of M. tuberculosis in animals might indicate the potential of transmission of the agent between cattle and man in the study area. In the present study it was found to be only 25.7% of cattle owning family who knew or have heard about bovine tuberculosis. This finding is consistent with the previous reports (Ameni et al., 2008) that the knowledge of cattle owning family was not found to vary among the various demographic characteristics.
In conclusion, this study demonstrates a widespread presence of BTB infection in cattle residing in and around Wukro and Hintalo-Wajirat districts. The majority of cattle owning family in the study area were not aware of the existence BTB and its public health consequence. Moreover, large portion of the human community of the study districts has the custom of consumption of raw food of animal origin, milk and meat which predispose them to zoonotic tuberculosis. The attempt of molecular typing o f M. bovis was not successful because of its poor adaptation in subcultures. On the other hand, the finding of M. tuberculosis isolates from animal samples indicates that cattle could serve as a source of the disease agent to humans. The extent of bovine tubercle bacilli as a contributor to the tuberculosis epidemic in humans remains undetermined. Thus, the presence of the BTB in cattle determined by the CIDT test and abattoirbased study together with the lack of awareness of the public on the presence of TB in cattle, consumption habits and the finding of M. tuberculosis from animal tissues highlights the risks of infection. In addition, the cattle with the pulmonary form of BTB, inevitably contribute to the risk of aerosol transmission to humans. This is of particular importance in the study areas since animals are kept in very close proximity to human dwellings and have contact with animals while feeding, herding, milking and ploughing. There should be public awareness creation regarding the risk associated with the consumption of raw and/or unpasteurized dairy products and undercooked meat of food animals. Meat inspection procedures must be strictly implemented with skilled meat inspectors. Locally operative risk factors for zoonotic TB should be identified to determine persons at risk and develop appropriate control measures. 
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